Insight into the thermostability of thermophilic L-asparaginase and non-thermophilic L-asparaginase II through bioinformatics and structural analysis.
Thermostability plays an important role in the application of L-asparaginase in the pharmaceutical and food industries. Understanding the key residues and structures that influence thermostability in L-asparaginase is necessary to obtain suitable L-asparaginase candidates. In this study, special residues and structures that altered thermostability in thermophilic L-asparaginase and non-thermophilic L-asparaginase II were identified. Interchanging these special residues and structures of L-asparaginases from the four strains, that is, Pyrococcus yayanosii CH1 (PYA), Thermococcus gammatolerans (TGA), Bacillus subtilis (BSA II), and Escherichia coli (ECA II), revealed the 51st and 298th residues of PYA (corresponding to 57th, 305th residues of ECA II) as the key residues responsible for thermal stability of thermophilic L-asparaginase and non-thermophilic L-asparaginase II. Moreover, the C terminal tightness, loop rigidity, and low surface charge around activity sites were of great significance to the thermostability of L-asparaginase. This study therefore revealed the crucial amino acid residues and structures responsible for the difference in thermostability of the thermophilic and non-thermophilic L-asparaginase and provides a reference for engineering thermostability in L-asparaginase II.